Math 251-13-14-15 (CIRCLE YOUR SECTION) SOLUTIONS, version 1

November 29, 2001

. Compute [, (5y+e”)dz+ (2 +e¥) dy where C' is the circle of radius 5 centered at (13,57),
traversed counter-clockwise. (Hint: Green’s Theorem)

Solution: Let R be the disk whose circumference is C'. By Green’s Theorem

/C(5y+e””)d:1:—|—(2:1:—|—ey)dy: // (6(2%;: ) _ 6(5%—;— ex)) dA

R
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= —3 - (area of R) = —3 - 251 = —75m.

. Let F(z,y) = (z3+62%y?)i+ (2y+423y)j. Either find a function f(z,y) such that F = V f,
or explain why such a function f does not exist.

Solution: First,

3 2.2 3
O(z? + 6x°y*) 1242y = 02y + 4x°y)
dy ox

so f might exist, and indeed does exist since F has no singularities, i.e. is defined and has
derivatives of all orders at each point of the zy-plane. (This step is not necessary in this
example, strictly speaking, but is highly advisable. If it had turned out that P, # Qg,
then it would be futile to try to find f.)

Next,
4
flz,y) = /(:L’3 + 62°y%) dx = % +22%y% + g(y)
where
3 6f 3 /
2y + 4’y = 3y =0+42°y + g'(y)

so ¢'(y) = 2y, 9(y) =4f2y dy = y* + C works.

Answer: f(z,y) = % + 22%9% + o2



